INTRODUCTION
Increases in the incidence and prevalence of anorexia nervosa (AN), bulimia nervosa (BN), and other eating disorders in children and adolescents make it critically important that pediatricians be familiar with early detection and appropriate management of these disorders. Results of epidemiologic studies have indicated that the numbers of children and adolescents with eating disorders increased steadily from the 1950s onward. [1] [2] [3] [4] During the past decade, the prevalence of obesity in children and adolescents has also increased dramatically, [5] [6] [7] [8] [9] accompanied by further emphasis on dieting and weight loss among children and adolescents. [10] [11] [12] [13] [14] [15] The epidemiology of eating disorders has gradually changed; there is an increasing prevalence of eating disorders in males [16] [17] [18] [19] and minority populations in the United States [20] [21] [22] [23] as well as in countries in which eating disorders had not been commonly seen. 3, 4, 24, 25 Of particular concern is the increasing prevalence of eating disorders at progressively younger ages. 19, 26, 27 A recent analysis by the Agency for Healthcare Research and Quality revealed that from 1999 to 2006, hospitalizations for eating disorders increased most sharply-119%-for children younger than 12 years. 19 It is estimated that approximately 0.5% of adolescent girls in the United States have AN, that approximately 1% to 2% meet diagnostic criteria for BN, and that up to 5% to 10% of all cases of eating disorders occur in males. A large number of people with eating disorders do not meet the strict criteria set forth in the American Psychiatric Association's
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text
Revision (DSM-IV-TR) for AN or BN and are labeled as having "partial syndromes" or "eating disorder not otherwise specified" (ED NOS). 28 There are many more patients with ED NOS than there are patients with AN or BN; the prevalence is estimated to be between 0.8% and 14%, depending on the definition used. 29 These patients often experience the same physical and psychological consequences as do those who reach the threshold for diagnosis of AN or BN. [28] [29] [30] [31] [32] [33] [34] Athletes and performers, particularly those who participate in sports and activities that reward a lean body habitus (eg, gymnastics, running, wrestling, dance, modeling) may be at particular risk of developing partial-syndrome eating disorders. 35, 36 The etiology of eating disorders is multifactorial, and there is increasing evidence from both family and twin studies for a strong genetic component that is shared between AN and BN. 37, 38 The mechanism(s) by which genetic factors influence risk have not been elucidated, but various hypotheses have been proposed. Genetic predisposition to various trait disturbances such as behavioral rigidity, perfectionism, or harm avoidance may be more salient than genetic influences on eating, hunger, or satiety. [39] [40] [41] Genetic effects seem to be "activated" by puberty, [42] [43] [44] and there is strong evidence for geneticenvironment interactions. 39, 40 Dieting has also been implicated as a potent proximal risk factor in the development of disordered eating and eating disorders. [45] [46] [47] In 1 communitybased study, dieters at 5-year follow-up were at significantly higher risk of disordered eating behaviors (eg, vomiting or using diet pills or laxatives) than nondieters and were also at increased risk of obesity. 47 In another large community cohort, dieters were 5 times more likely to develop an eating disorder and severe dieters were 18 times more likely to develop an eating disorder than nondieters. 48 Neuroendocrine abnormalities have been implicated in the etiology of eating disorders. Leptin is a circulating hormone produced in adipose tissue and seems to have a significant role in mediating the neuroendocrine effects of AN. Leptin concentrations are sensitive to the acute metabolic effects of decreased intake and energy deficits, and decreased circulating leptin concentrations reflect depleted stores of body fat. [49] [50] [51] Physical hyperactivity is a common feature of AN and sometimes manifests as restlessness, athleticism, or compulsive exercise. This hyperactivity also seems to be mediated by leptin. 51 Physical hyperactivity associated with weight loss seems to occur in animals as well, apparently mediated by hyperactivity of the hypothalamic-pituitaryadrenal (HPA) axis. Syndromes that resemble AN, characterized by food refusal, physical overactivity, and extreme weight loss, occur in pigs, sheep, and goats bred for leanness. 52 Caloric restriction coupled with environmental stress produces animal models for binge-eating. 53 These animals overeat dramatically despite nutritional satiety and normal energy status, which strongly suggests that reward circuits are being activated rather than metabolic needs being satisfied. 43, 53 In community-based studies of adolescents, disturbances of body image and overconcern about body shape are common, although the prevalence of eating disorders remains low. 54 These results reinforce the likelihood of epigenetic effects in which the development of eating disorders reflects the intersection between genetic predisposition, environmental triggers, and personal experience.
SCREENING FOR EATING DISORDERS IN PRACTICE
Primary care providers are in a unique position to detect the onset of eating disorders at the earliest stages and to stop their progression. 32, 33 Pediatricians should screen for eating disorders as part of annual health supervision or during preparticipation sports examinations by monitoring weight and height longitudinally and paying careful attention to potential signs and symptoms of disordered eating.
Screening questions about eating patterns and body image should be asked of all preteens and adolescents. The Bright Futures guidelines provide examples for addressing this issue with adolescents of different ages. 55 The SCOFF questionnaire, although validated only in adults, can provide a framework for screening (Table 1) . 56 Weight, height, and BMI should be determined regularly and plotted on appropriate growth charts. Deviations from normal are easier to identify visually, because nutritional insufficiency may be manifest by falloff in either height or weight percentiles rather than actual weight loss. Growth charts are available for plotting changes in weight, height, and BMI over time and for comparing individual measurements with age-appropriate population norms.
Any evidence of excessive weight concern, inappropriate dieting, or a pattern of weight loss requires further attention, as does primary or secondary amenorrhea or a failure to achieve appropriate increases in weight or height in growing children. In each of these situations, careful assessment for the possibility of an eating disorder and close monitoring at intervals as frequent as every 1 to 2 weeks may be needed until the situation is clarified. Adolescent girls who seek physician care for weight, shape, or eating concerns have been shown to be at significantly higher risk of a subsequent diagnosis of AN. 57 A number of studies have shown that most adolescent girls express concerns about being overweight, and many may diet inappropriately. [10] [11] [12] 14 Most of these children and adolescents do not have an eating disorder. On the other hand, it is known that patients with eating disorders often try to hide their illness, so simple denials by the adolescent do not exclude the possibility of an eating disorder. Obtaining collateral history from a parent may help identify abnormal eating attitudes or behaviors, although parents may, at times, be unaware or in denial as well. When an adolescent is referred to a pediatrician because parents, friends, or school personnel suspect the possibility of an eating disorder, it is likely that disordered eating is present. Pediatricians must, therefore, not be lulled into a false sense of security if the adolescent denies all symptoms. Table 2 outlines questions that are useful in eliciting a history of eating disorders, and Table 3 delineates possible physical findings in children and adolescents with eating disorders.
DSM-IV-TR criteria 28 for the diagnosis of AN and BN are outlined in Table 4 . These criteria focus on the weight loss, attitudes and behaviors, and amenorrhea displayed by patients with eating disorders. Limitations of these criteria, especially as they relate to children and adolescents, have been discussed extensively in the literature, 54, [58] [59] [60] [61] and revisions to these criteria have been proposed for the fifth edition of the manual. 60, 61 Alternative schema for the classification of eating disorders in children have been described to better reflect the range of eating issues seen. 58, 62 Younger patients (Ͻ13 years of age) with eating disorders are more likely to have premorbid psychopathology (depression, obsessive-compulsive disorder, or other anxiety disorders) and are less likely to have binge/purge behaviors associated with their illness. The predominance of females is far less; among the youngest patients with eating disorders, males and females may be equally affected. Weight loss often occurs at a faster rate than in older patients. Still, studies have shown that more than half of all children and adolescents with eating disorders may not fully meet all DSM-IV-TR criteria for AN or BN because they do not articulate body-image dissatisfaction or because their inadequate nutrition is manifest by growth failure rather than weight loss to less than 85% of expected weight. 63, 64 These patients experience the same medical and psychological consequences of their disorders as do patients who meet criteria for AN or BN. Indeed, because the sequelae of weight loss (or failure to gain weight appropriately) may have even more worrisome implications for younger patients, relaxation of the diagnostic criteria for children and adolescents has been proposed in the development of the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders to facilitate earlier diagnosis and treatment. 61 
INITIAL EVALUATION OF THE PATIENT WITH DISORDERED EATING
When screening raises suspicion of an eating disorder, initial evaluation includes establishing the diagnosis, evaluating medical and nutritional status, determining severity, and performing an initial psychosocial evaluation. This comprehensive evaluation is often performed in the pediatric primary care setting, and primary care clinicians who feel competent and comfortable in performing this assessment are encouraged to do so. Others should refer to appropriate medical subspecialists and mental health personnel to ensure that a complete evaluation is performed. A differential diagnosis for the adolescent with symptoms of an eating disorder can be found in Table 5 .
Because eating disorders can affect every organ system and the medical complications can be serious or even life-threatening, a comprehensive history should be taken and a comprehensive physical examination should be performed. The most frequently seen medical complications are listed in Table 6 and are detailed in the following section.
Most laboratory results will be normal in patients with eating disorders; however, normal laboratory results do not exclude serious illness or medical instability in these patients. Still, an initial laboratory assessment should include a complete blood cell count; measurement of serum electrolytes, calcium, magnesium, and glucose; liver function tests; urinalysis; and measurement of thyrotropin level. Additional studies (eg, urine pregnancy test, serum luteinizing and follicle-stimulating hormones, serum prolactin, and se- AN 1. Refusal to maintain body weight at or above a minimally normal weight for age and height (ie, weight loss that leads to maintenance of body weight 85% of that expected or failure to make expected weight gain during period of growth and leads to a body weight of 85% of that expected). 2. Intense fear of gaining weight or becoming fat, even though underweight 3. Disturbance in the way in which one's body weight or shape is experienced, undue influence of body weight or shape on self-evaluation, or denial of the seriousness of current body weight 4. In postmenarcheal females, amenorrhea (ie, the absence of at least 3 consecutive menstrual cycles) Types • Restricting type: no regular bingeing or purging (self-induced vomiting or use of laxatives and diuretics) • Binge-eating/purging type: regular bingeing or purging behavior BN 1. Recurrent episodes of binge-eating characterized by (a) eating, in a discrete period of time, an amount of food that is definitely larger than most people would eat in a similar period of time and under similar circumstances and (b) a sense of lack of control over eating during the episode 2. Recurrent inappropriate compensatory behavior to prevent weight gain, such as self-induced vomiting, misuse of laxatives, diuretics, enemas, or other medications; fasting; or excessive exercise 3. The binge-eating and inappropriate compensatory behaviors both occur, on average, at least twice per week for 3 mo 4. Self-evaluation unduly influenced by body shape or weight 5. The disturbance does not occur exclusively during episodes of AN Types • Purging type: the person has regularly engaged in self-induced vomiting or misuse of laxatives, diuretics, or enemas • Nonpurging type: the person has used other inappropriate compensatory behaviors, such as fasting or excessive exercise, but has not regularly engaged in self-induced vomiting or the misuse of laxatives, diuretics, or enemas Eating disorder not otherwise specified Disorders of eating that do not meet the criteria for either AN or BN; examples include • All criteria for AN are met except the patient has regular menses • All criteria for AN are met except that despite significant weight loss, weight remains in the normal range • All criteria for BN are met except that binge-eating and inappropriate compensatory behaviors occur less frequently than twice per week or for a duration of Ͻ3 mo • A patient with normal body weight who regularly engages in inappropriate compensatory behavior after eating small amounts of food (eg, self-induced vomiting after eating 2 cookies) The initial mental health assessment should include an evaluation of the patient's obsession with food and weight, his or her understanding of the diagnosis, and his or her willingness to receive help. The patient's social functioning at home, in school, and with friends should be assessed. Psychiatric comorbidity is common with eating disorders and is often previously undiagnosed. 34, 65 The pediatrician should identify other potential psychiatric diagnoses (such as depression, anxiety, or obsessive-compulsive disorder), which may be a cause or consequence of disordered eating. Use of tobacco, alcohol, or illicit drugs or misuse of prescription or over-the-counter medications may also complicate the management of eating disorders. Suicidal ideation and history of physical or sexual abuse or violence should also be assessed. Suicide attempts and completed suicide are relatively common, particularly for patients who have binge/purge or purging behavior and are a major contributor to eating disorder-associated mortality. Death from suicide is 50 times more likely in patients with AN, 66 and 25% to 35% of patients with BN report a history of attempted suicide. 34 The parents' reaction to the illness should also be assessed. Parental indifference or denial of the problem or inconsistent views about treatment may affect the course of the illness and recovery.
Determining where and by whom the patient will be treated is an important and practical component of the initial evaluation. Patients with limited nutritional, medical, and psychological dysfunction can be managed in the pediatrician's office in conjunction with outpatient nutrition and mental health support. Patients who are more ill often require more intensive services, ideally delivered by a specialized multidisciplinary team, and sometimes in day-treatment, hospital, or residential settings.
MEDICAL COMPLICATIONS IN PATIENTS WITH EATING DISORDERS
Medical complications associated with eating disorders are listed in Table 5 , and details of these complications have been described in many reviews. 32, 33, [67] [68] [69] [70] [71] [72] [73] [74] Significant complications are seen in both outpatients and inpatients. 75 Most of the medical complications of eating disorders resolve with refeeding and/or resolution of purging. 70 However, there is increasing concern that some complicationsparticularly growth retardation, structural brain changes, and low bone mineral density-may, with time, become irreversible. 72 Malnutrition underlies many of the somatic symptoms seen initially, and these changes are often adaptive to the associated energy deficits. Over time, adaptation fails and signs and symptoms reflect the inability to compensate for inadequate nutrition. Metabolic rate decreases, body temperature can no longer be maintained, and nearly every organ system is compromised. 70, 75, 76 Common cardiovascular signs and symptoms include orthostasis with blood pressure and/or pulse changes, bradycardia, and poor peripheral perfusion characterized by cold extremities, delayed capillary refill, and sometimes 70 Edema, sometimes significant, may be seen as a result of hypoproteinemia, during refeeding, or in association with laxative abuse. 70 Endocrine dysfunction is common and includes hypothyroidism, hypercortisolism, and disturbances of the HPA axis, which result in hypogonadotropic hypogonadism, luteal phase abnormalities, and anovulation. Euthyroidsick syndrome (low free thyroxine, normal thyrotropin) is the most common thyroid abnormality and is reversible with refeeding. Supplemental thyroid hormone is not indicated. Activation of the HPA axis has been clearly demonstrated. In addition to its deleterious effects on growth, thyroid function, and the reproductive system, HPA hyperactivity also contributes to the appetite suppression and physical overactivity that characterize eating disorders. 79 Hypothalamic suppression causing amenorrhea is attributable not only to weight loss but also to physical overactivity, emotional stress, and the metabolic changes associated with acute energy deficits 70, 75 ; it sometimes precedes weight loss. 70 Hypothalamic secretion of gonadotropins reverts to a prepubertal pattern that reverses with refeeding. 70 Amenorrhea is an important marker for increased risk of low bone mineral density and osteoporosis (discussed in a later paragraph), [80] [81] [82] [83] and an intriguing recent report suggested that amenorrhea is also associated with the cognitive impairments seen with AN. 84 Common skin changes include lanugo, dry scaly skin, and yellow discoloration related to carotenemia. Acrocyanosis can be seen when perfusion is poor. Hair and nail changes are often seen as well, and angular stomatitis may be related to either vomiting or vitamin deficiencies. 70 Growth retardation, short stature, and pubertal delay may all be seen in prepubertal and peripubertal children and adolescents with eating disorders. 75, 85 Many endocrine abnormalities contribute to this growth failure; abnormal thyroid function, abnormal adrenal function, low levels of sex steroids, and uncoupling of growth hormone from insulin-like growth factor 1 (IGF-1) have all been implicated. 72 Catch-up growth has been inconsistently reported in the literature; younger patients may have greater and more permanent effects on growth. 72, 86 Low bone mineral density is a frequent complication of eating disorders in both male and female patients. Volume deficits in both gray and white matter of the brain and associated increases in the cerebrospinal fluid space occur with weight loss in AN and are proportional to weight loss. Brain changes may be associated with elevated cortisol concentrations related to HPA-axis dysfunction, analogous to changes now being reported in other psychiatric disorders such as posttraumatic stress disorder. 89 Cognitive impairment has been demonstrated across the wide range of neuropsychological domains but does not seem to be directly proportional to structural brain changes. 84 Functional imaging studies of the brain show decreases in both global and localized brain activity, but it is unknown whether these decreases precede or are a consequence of weight loss or whether they are reversible. 90 Normalization of white matter occurs with refeeding; however, gray matter changes seem to persist despite weight recovery. 84, 89 
TREATMENT CONTINUUM FOR CHILDREN AND ADOLESCENTS WITH EATING DISORDERS
Most adolescent patients with eating disorders will be treated in outpatient settings. Pediatricians play an important role in the management of these patients, assessing treatment progress, screening for and managing medical complications, and coordinating care with nutrition and mental health colleagues. Some pediatricians in primary care practice will feel comfortable in coordinating care; others will choose to refer some or all patients with eating disorders to those with special expertise. Depending on the availability of local resources, these providers may be a specialty eating disorders program, an adolescent medicine specialist, a psychiatrist, or another mental health provider. 32, 91 Collaborative Outpatient Care
Most children and adolescents with eating disorders will be managed in an outpatient setting by a multidisciplinary team coordinated by a pediatrician or medical subspecialist with expertise in the care of children and adolescents with eating disorders. Pediatricians generally work with nursing, nutrition, and mental health colleagues in provision of the medical, nutrition, and mental health care required by these patients.
It is generally accepted that medical stabilization and nutritional rehabilitation are the most important determinants of short-term outcomes and are essential for correcting cognitive deficits to allow for effective mental health interventions. Components of nutritional rehabilitation required in the management of patients with eating disorders have been presented in several reviews. 32, 33, [92] [93] [94] [95] In the United States, oral refeeding is clearly the preferred modality for nutritional rehabilitation. However, for patients who are unwilling or unable to eat, supplements or nasogastric feeding may be life-saving.
Meals and snacks generally are reintroduced or improved in a stepwise manner for those with AN, which leads, in most cases, to an eventual intake of 2000 to 3000 kcal (or more) per day and a weight gain of 0.25 to 1 kg per week. Smaller, more frequent meals; increasing the caloric density of foods; and substituting nutrient fluids (eg, fruit juice) for water can sometimes help patients overcome the postprandial fullness and psychological barriers associated with the substantial increase in caloric intake that is required. Patients with abdominal complaints from acquired nutritionally mediated lactase deficiency may benefit from supplemental lactase. Meals are changed to ensure ingestion of 2 to 3 servings of protein per day. Daily fat intake should be slowly shifted toward a goal of 30 to 50 g per day. The stereotypical and obsessional eating habits favored by many patients with eating disorders and the observation that similar levels of weight loss and malnutrition can lead to dramatically different medical consequences suggest that deficiencies of specific micronutrients may share responsibility with protein-calorie malnutrition for the medical consequences in eating disorders. 70 Food variety should be encouraged, and a multivitamin should be recommended. Behavioral interventions are often required to encourage reluctant (and often resistant) patients to meet necessary caloric intake and weight-gain goals. [96] [97] [98] [99] Ranges for treatment goal weight should be individualized and based on age, height, pubertal stage, premorbid weight, and previous growth trajectory. Furthermore, for growing children or adolescents, the goal weight range should be reevaluated at regular intervals (eg, every 3 to 6 months) on the basis of changing age and height. In postmenarcheal girls, resumption of menses provides an objective measure of biological health 100 ; in 1 recent study, resumption of menses occurred at a mean BMI percentile of 27; 75% of the girls resumed menstruating once they had achieved and sustained approximately the 40th percentile for BMI. 101 Resumption of menses can also be used to refine the treatment goal weight.
Family-Based ("Maudsley") Therapy
Over the past decade, specialized eating disorder-focused family-based interventions, based on work originally performed at the Maudsley Hospital in London, have gained attention in the treatment of adolescent AN because of promising short-term and long-term outcomes. Although the etiologic underpinnings of this treatment approach have lost much of their support over time (ie, it is no longer believed that eating disorders are caused mainly by family dysfunction), familybased interventions, nevertheless, remain an effective and evidence-based treatment strategy for adolescent AN in both open trials and randomized controlled studies. [102] [103] [104] [105] Family-based interventions are typically described as having 3 phases. In the first phase, parents, supported by the therapist, take responsibility to make certain that their adolescent is eating adequately and limiting other pathologic weight-control behaviors. In the second phase, substantial weight recovery has already occurred, and the adolescent is helped to gradually resume responsibility for his or her own eating. In the final phase of treatment, weight has been restored, and the therapy shifts to address the more general issues of adolescent development and how they may have been derailed by the eating disorder. 102 A manual for providers 106 and a familysupport manual 107 are now available. Unfortunately, family-based treatment by experienced providers is not available in all communities. Nevertheless, the essential principles of familybased treatment can still be encouraged by community providers in their work with patients and families. 105 Family-based treatment may not be suitable for all patients; caution has been advised for families in which there is parental psychopathology or hostility toward the affected child, for older patients, or for patients who are the most medically compromised. 102, 104 Additional randomized controlled studies of family-based treatment, including studies of long-term outcomes, are still needed. Family-based approaches are now being evaluated for the treatment of BN as well. 108 Treatment of BN in adolescents has been poorly studied, and there is little evidence to guide treatment recommendations. For adults, BN-focused cognitive behavioral therapy is the treatment of choice. Pharmacotherapy (see "Pharmacotherapy") has been helpful as well.
Day-Treatment Programs
Day-treatment programs (day hospitalization, partial hospitalization) have been developed to provide an intermediate level of care for patients with eating disorders who require more than outpatient care but less than 24-hour hospitalization. [109] [110] [111] [112] These programs have been used in an attempt to prevent the need for hospitalization; in some cases, they are used as a "stepdown" from inpatient to outpatient care. Day-treatment programs are less costly and more accessible than traditional hospitalization. In addition, they allow for more family and social support and for recovery to occur in a more naturalistic environment that may be more generalizable. 109 Day treatment typically involves 8 to 10 hours of care (including meals, therapy, groups, and other activities) by a multidisciplinary staff 5 days/week. Evaluation of day-treatment programs has been characterized by small samples and the difficulty in undertaking randomized controlled trials. 113 Still, short-term outcomes have generally been reported to be good. 110, 113, 114 A recent study that used a range of outcome measures, including BMI and measurement of binge-purge behavior, demonstrated day treatment to be highly effective in the treatment of both restrictive and binge-purge AN and BN. Furthermore, these results were sustained or improved over 18 months of follow-up. 113
Hospital-Based Treatment
Hospital-based treatment for eating disorders is less common when intensive outpatient or day-treatment programs are available. Hospitalization is much more frequently required for adolescent patients with AN than for patients with BN. Criteria for hospitalization of children and adolescents with eating disorders have been enumerated by the Society for Adolescent Medicine and are listed in Table 7 . 32 Similar criteria are endorsed in the American Psychiatric Association's practice guideline for the treatment of patients with eating disorders 33 and by other organizations. 115 These criteria acknowledge that hospitalization may be required because of medical or psychiatric needs or when there is failure of outpatient treatment to achieve medical, nutritional, or psychiatric goals. Unfortunately, many third-party payers in the United States do not adhere to these criteria and make it difficult for some children and adolescents with eating disorders to receive the FROM THE AMERICAN ACADEMY OF PEDIATRICS PEDIATRICS Volume 126, Number 6, December 2010recommended level of care. 116, 117 Children and adolescents have the best prognosis if their disease is treated rapidly and aggressively (an approach that may not be as effective for adults with a more long-term, protracted course). 91 Hospitalization, when indicated, allows for medical stabilization, adequate weight gain, and establishment of safe and healthy eating habits and improves the prognosis for children and adolescents. Discharge of hospitalized patients too soon often results in medical complications, a worse clinical course, and readmission. In 1 study, patients with AN who were discharged while still underweight had a 50% readmission rate compared with a rate of less than 10% for patients who had reached at least 90% of their recommended average body weight before discharge. 118 The pediatrician involved in the treatment of hospitalized patients must be prepared to provide nutrition via a nasogastric tube or even intravenously when necessary. In hospitalized male adolescents, supplemental nighttime nasogastric feedings have been shown to significantly increase both weight gain and improvement in BMI compared with oral refeeding alone. 119 Refeeding syndrome may occur in severely malnourished patients, particularly in the setting of aggressive nutritional rehabilitation. Refeeding syndrome refers to a constellation of metabolic, cardiovascular, neurologic, and hematologic complications primarily related to shifts of phosphate from extracellular to intracellular spaces in the setting of total body phosphorus depletion. The syndrome is most common in hospitalized patients during the first week of hospitalization and patients who are receiving supplemental enteral or parenteral nutrition. Cautious refeeding, careful monitoring of serum electrolyte, magnesium, phosphorus, and glucose levels, and a low threshold for phosphorus supplementation prevent the development of refeeding syndrome. 71, 72, [120] [121] [122] [123] Refeeding syndrome is unusual after the first 2 weeks of nutritional rehabilitation or in patients being treated in the outpatient setting.
Pharmacotherapy
No medications have been approved by the US Food and Drug Administration for the treatment of AN. 124 Pharmacotherapy is sometimes prescribed but is typically targeted at comorbid symptoms of depression and anxiety. Selective serotonin-reuptake inhibitors (SSRIs) are most often used but may not be effective in severely malnourished patients. There is also limited evidence for the use of SSRIs for relapse prevention in AN. 125 In recent case reports and open-label trials, atypical neuroleptic agents, predominantly olanzapine (Zyprexa), have been noted to improve both weight gain and dysfunctional thinking in patients with AN. 126 A recently completed randomized, double-blind, placebo-controlled trial in adults showed a significant increase in weight gain in those who were taking olanzapine and a concomitant decrease in obsessive symptoms, although the effect size was modest. 127 Further evaluation of the effectiveness of these agents is underway, and caution is warranted because of the risk of developing insulin resistance and metabolic syndrome.
In contrast to AN, several pharmacologic agents have been demonstrated to be effective for the treatment of BN. Although only fluoxetine has been approved by the Food and Drug Administration, other SSRIs, serotonin/ norepinephrine-reuptake inhibitors (eg, venlafaxine), and tricyclic antidepressants have also been shown to decrease binge-eating and purging in BN. 124, 128 Topiramate has been shown to significantly decrease binge-eating and may be an option for patients who do not respond to or are not able to tolerate SSRIs. 129 Other drugs, including naltrexone and ondansetron (Zofran), are being used with some success in BN, although data are lacking to recommend their use more broadly. 130 Hormonal supplementation, although capable of restoring menstruation, has not been shown to reliably improve bone mineral density and is not a substitute for nutritional rehabilitation and restoration of positive energy balance.
PROGNOSIS
The prognosis of eating disorders in adolescents has varied widely in the literature, and outcomes have depended on methodology, definitions of recovery, and duration of follow-up in the studies reported. 131 Adolescent outcomes are significantly better than the outcomes reported in adults. Longitudinal reports reflect a more optimistic and less hopeless outcome; followed over time, the majority of patients fully recover, and an even Strober et al 132 conducted an important study in which 95 people who had been hospitalized for AN as adolescents were followed for 10 to 15 years. By the end of follow-up, 86.3% had achieved partial or complete recovery, and there were no deaths. However, the median time to partial recovery was 57.4 months, and the median time to full recovery (met by Ͼ75% of the study population) was 79.1 months. A study from Germany produced similar findings; at 10-year follow-up, 69% of the patients (including 7 boys) had achieved full recovery, and there were no deaths. Again, however, the course was protracted and the authors pointed out a high rate of residual psychiatric disorders even after full recovery from AN. 135 Patients with an earlier age of onset seem to have a better prognosis. 85, 134 Other characteristics associated with a better prognosis include shorter duration of symptoms and a better parent-child relationship. Purging behavior, physical hyperactivity, more significant weight loss, and disease chronicity are all associated with a less favorable prognosis. 134 Even after recovery, there are high rates of residual psychiatric illness-predominantly depression and anxiety-that persist. 133, 136, 137 A meta-analysis of 119 AN outcome studies showed little improvement in the success of treatment over the 5 decades reviewed. 133 Mortality rates for adolescents with both AN and BN are lower than those that have historically been reported. 133, 134 In a recent meta-analysis, the mortality rate among adolescents with AN was reported to be 1.8% compared with a mortality rate of 5.9% when adults and adolescents were considered together. 134 Mortality, when it does occur, is most often attributable to the complications of starvation or to suicide. 66
PEDIATRICIANS' ROLE IN PREVENTION AND ADVOCACY
Efforts to prevent eating disorders can take place both in practice and community settings, such as schools. Primary care pediatricians can help families and children learn to apply the principles of proper nutrition and physical activity and to avoid an unhealthy emphasis on weight and dieting. 138 In addition, pediatricians can screen to detect the early onset of disordered eating and be careful to avoid seemingly innocuous statements (such as "you could stand to lose a little weight") that are sometimes reported by patients to have triggered the onset of their eating disorder. At the community level, there is general agreement that changes in the cultural approaches to weight, dieting, and body image will be required to decrease the growing numbers of children and adolescents at risk of developing eating disorders. This cultural shift is made more challenging by the increasing prevalence of obesity and the competing responsibility to address its health risks as well. 15 A variety of successful programs for preventing eating pathology have been developed for various settings. 139 The largest effect sizes were seen in programs targeted at high-risk populations, in programs that were interactive rather than didactic, and in programs aimed at older adolescents. Content varied even in the most successful programs, which suggests that a variety of approaches may be effective. Multisession programs were more effective than single-session programs, 140 and there has even been some concern that single-session programs may be counterproductive. [141] [142] [143] [144] [145] [146] An important question currently being asked is whether we can work simultaneously toward the prevention of eating disorders and obesity. 15 Reimbursement issues continue to limit the access of many patients with eating disorders to appropriate services. Availability of mental health services, lack of mental health parity, and service "carve-outs" all have been barriers to patients and families who seek clinically necessary treatment and seem to be disproportionately problematic for patients with eating disorders. Despite evidence of its effectiveness, family-based treatment is not available in many communities. Through advocacy, pediatricians can help support health care reform efforts that will ensure that children and adolescents with eating disorders are able to receive necessary care.
GUIDANCE FOR PEDIATRICIANS
1. Pediatricians need to be knowledgeable about the risk factors and early signs and symptoms of disordered eating and eating disorders.
and related behaviors and be prepared to intervene when necessary.
5. Pediatricians should monitor or refer patients with eating disorders for medical and nutritional complications.
6. Pediatricians need to be familiar with treatment resources in their communities so that they can coordinate or facilitate multidisciplinary care.
7. Pediatricians can play a role in primary prevention during office visits and through school-based and community interventions with a focus on education, early screening, and advocacy.
8. Pediatricians are encouraged to advocate for legislation and policy changes that ensure appropriate services for patients with eating disorders, including medical care, nutritional intervention, mental health treatment, and care coordination, in settings that are appropriate for the severity of the illness.
